Abstract-The evolution of mobile devices, especially in these modern days, has drastically changed the face of business. A mobile phone device is often expected to offer co mputer-like functionality. These days, most mobile phone users find it somehow inconvenient to do some tasks using their computers. Most individuals prefer to change positions while sitting, stretching, and also feeling a bit more co mfortable when browsing through their co mputers. It can be very imp ractical to be confined to the keyboard and mouse while sitting 5 or 10 feet fro m the computer. Hence, the proposed application is meant to turn the hand phone into a wireless keyboard and mouse with a touch-pad, through the wireless network. Th is prototype is proven to be able to perform most of the actions a normal co mputer keyboard and mouse can perform.
I. Introduction
In recent years, there has been a phenomenal gro wth in mob ile or handheld co mputing and commun ication devices such as mobile phones, personal digital assistants, personal media p layers and so on [1] . The evolution of mobile devices, especially in these modern days, has drastically changed the face of business. It is now currently attainable with our knowledge infrastructure, and powerful mobile devices , for some individuals in doing most of their wo rk outside the workp lace [2] . With the emergence of the mob ile phones of nowadays, particularly Apple iPhone, Android, HTC and Blackberry products, individuals can work nearly anywhere. A lot of mobile applications have taken control over the mobile market trend [2] [3] . Every day, new mobile applications are developed with its own co mpatibility, making sure it serves purposefully to a particular mobile phone model and its specifications.
Nowadays, besides using computers for working purpose, most of the users use their co mputers for entertainment purposes such as watching a movie, sharing photos, browsing music or playing games. Sitting on a part icular spot is never a fun especially when viewing an entertaining media. It can be very impractical to be confined to the keyboard and mouse while sitting 5 or 10 feet fro m the computer. Therefore, remote controls or wireless mouse and keyboards are also available fo r co mputers to solve the limitation mentioned above. However, these remote controls or wireless keyboard and mouse have a fixed set of buttons attached to the device it has been attached and designed to control. A fixed d istance from the computer would be another concern of using the existing remote controls or wireless keyboard and mouse. When sitting far fro m the computer, the user is unable to view clearly the items on the computer screen, which would limit them in controlling the computer.
The rest of the paper is organized as follows. In Section 2, some of the related Android applications are briefly reviewed. The proposed system design is discussed in Section 3. In Section 4, the imp lementation process of the proposed system is exp lained. The testing scenario and result are reported in Section 5 and fina lly, the conclusion is given in Section 6.
II. Related Issues
Android platform has made everything so easy and achievable in its environ ment. In line with a research fro m Gartner [4] , Android is poised to become the second worldwide mobile operating system by the end of year 2011. Table 1 shows the comparison of existing remote applications in the market. There are also other remote control applications either from Android platform or other platforms that are available for different mob ile phone devices like Windows Mobile and other Apple applications. The analysis inspired the idea of designing a hand phone based computer controller which is able to play VLC Media p lays, to control HTPC and so on. Moreover, the proposed prototype is able to perform click operations, mu lti-touching, mu lti-scrolling, zoo ming and pinch gesture. In addition, users can as well use the keypad function which wo rks exact ly as the normal co mputer keyboard where user can type to chat, write emails, search things and others.
III. Proposed System Design
The aim of this applicat ion is to address the stress of an uncomfortable mo ment with the use of co mputer. It enables the user to search for files, click on the desktop applications, play with media such as forward, rewind, pause, run, increase or reduce the volu me of a media file. It also allows the user to do multi-touch scrolling and pinch gesture for zoo m in and out. This could be achieved by installing the proposed application that emerges to the computer network via Wi-Fi wh ich then connects both system together, then comes with the command fro m the mob ile phone that remotely controls the computer. The system architecture is shown in the This section presents two important factors of the prototype: the client and server applications. Furthermore, the major co mponents for this proposed application and some of the important algorith ms are elaborated.
The Client Application
There are essentially two ways to deliver an application on Android: as a client-side application developed using the Android SDK and installed on user devices as an .apk or as a web applicat ion developed using web standards and accessed through a web browser [9] . Here in this project the client application was imp lemented. Based on the platform using Android Software Development Kit [10] , this applicat ion was written using the Java Programming Language and was designed to run on a customized Linu x-based virtual mach ine called Dalvik. The developed client application has an .apk extension the interested users can download fro m the developer and installed directly to their mob ile phone devices. Fig. 2 shows the program flow diagram of the client application.
First, the applicat ion program starts by checking the Wi-Fi connection. The embedded web server runs in parallel once the application starts. The application pulls the xml file fro m the .apk file to generate the main screen and moves ahead to generate also the application Graphical User Interface (also known as GUI). The application GUI awaits an input fro m the user and when the action has been performed, it sends a command to the Web Server which then processes the action sent fro m the GUI. Then the Web Server resends back the action that has been processed to the Application GUI which then updates the input back to the user as expected.
The Server Application
Today's mobile phones are having more co mputing power, running a server on mobile phones can do a lot more help in running the device. In the project the server works as a pair to the client. For without the server which transmits the message to the listener, the application itself would not be able to function. To create a typical web server, one has to create a server socket and listen to the desired port. Then accept the connection and finally process the request and send the response to the client.
For the server side of this application, a java server application is required fo r listening to client activities. In this project the server is a private java application server which has been hosted by the application's mach ine. The application's mach ine can also be any mach ine where Java Runtime Environment (JRE) is installed. Fig. 3 shows the program flo w diagram of the server application. Fig. 4 shows the overall program flow for this application. When the remote control is run, it follows the path shown on the figure below. After application starts, the embedded java application server runs in parallel. Sound notificat ion is implemented in the proposed application so as to let users being aware that their IP address has been validated and the user can proceed with the application. 
The Prototype Program Flow

Android Software Development Kit (SDK)
The Android SDK is a Java based software development kit that enables the developers to build applications for the Android platfo rm. It includes development tools, source codes for samp le p rojects, an emu lator and the necessary libraries to create Android applications. Applications are run on Dalvik which is a custom-built virtual machine that runs on top of a Linu x Kernel [10] . The graphical user interface of an Android application is built fro m the libraries in the SDK using XM L and the graphical input. This ensures that the scheme created by the developer is uniform for the application and between applications. In an Android application the user interface is created using View and ViewGroup objects. View objects are the fundamental units of user interface expression on the Android platform [9] .
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On Android, permission is required to grant the built application to access to the internet in performing certain tasks. The developer must define it in the configuration file of the application that it would like to use the concerned permission. If a user wants to install an Android application, he or she gets a screen where by the required permission for the application must be confirmed.
Eclipse with ADT Plug-in
One of the requirements for developing a software project is the imp lementation of the Integrated Develop ment Environ ment (IDE). There are d ifferent IDE available, which some of them are free, and some might need a subscription fee before accessing. For Android developers, Google has provided the ADT Plugins for eclipse so as to have an easy access in integrating Android applications developments. Eclipse also comes with free mu lt i-platfo rm IDE wh ich provides easy portability and compatibility.
Important Source Codes from Client Application
In this section the codes for each major act ivity in the client-side application will be shown. All the source codes are in Java programming language and are run by Eclipse. 
IV. Implementati on Process
The main purpose of the development of this prototype is to help the users remotely use their mobile devices as an ease to access their computers via a limited d istance. This application is said to increase the level of relaxat ion, save cost, and increas e the convenience in controlling the computers.
Prototype Functionalities
There are four major functions that can be performed by the installed client-side application on the device. And on the server-side application which will be installed on the co mputer. There are two major functions.
a. User has to install the server application on his/her computer. b. The server application installed should then be run as required.
Prototype Graphical User Interface
a. IP Address Login Page 6 shows the IP address login page, where users are required to key in the IP address as appeared on the servers interface screen. Then, the connect button for connection between both machines is clicked so as to generate the desired output. One of the ext ra features of this application is introducing a sound/voice notification that allows the user to know whether the connection is successfully connected and is ready to use. Once the client applicat ion on the Android device connects to the server application on the co mputer, the screen on the Android device switches to a touch-pad layout as shown above in Fig. 7 . The large rectangle at the top is the mousing surface and the two smaller rectangles at the bottom are the left and right mouse buttons. The green keypad icon activates the keyboard. Here the users are required to play along as implemented. The act ivities to be carried out here on the remote touch-pad screen are: Mu lti-scrolling, Mu ltitouching, Pinch-gesture and users can as well use the touch-pad mouse button, if the user does not prefer the mu lti-accelerator features. And also between the left and right mouse buttons is the keypad's icon for typing purpose.
c. Keypad Controller Page Fig. 9 shows the preferences menu page. Here users can adjust the mouse sensitivity, tap-to-click and trackball mouse wheel by pressing the Menu Key at the iRemotePad screen before connecting. The trackball preference only applies if the user happened to have a device with a trackball. A lso, multitouch scrolling is supported here. To use the multitouch function, the user needs to drag two fingers on the mousing surface to scroll. The help menu is included with the guide on how the application works and how users could install and run the client and server applications, as well as with the Frequently Asked Questions (FAQs).
e.
iRemotePad Server Application iRemotePad Server application screen on the computer is shown in Fig. 10 . It shows that the server application is running with the IP address to be entered at the first screen of the application on the phone, so that they are connected.
V. Result
Several software testing are conducted to test the validity and reliability of the application. Unit test is performed on indiv idual module to evaluate whether they fits the intended purpose. After the individual modules pass the unit test, the individual modules are combined and integration test is carried out to verify the functions, performance and reliability of the application. The test case scenarios are showed in Table 2 . The key pad icon pops out a keyboard frame that contains all alphabets, numbers and symbol s and i s ready for use. User tries to ty pe some letters, numbers and symbols and it w orks fine.
Good
Applicatio n Running
Start up the l eft and right mouse buttons which are located at the bottom part of the touchpad User taps on either the left or right mouse button
The mouse buttons on both sides becomes green w hen been tapped indicating its functioning properly . Good Applicatio n Running Start-up Menu icon User taps on Menu i con to access the preferences menu
The preferences menu includes the tap-to-click, tap-speed, mouse sensiti v it y, scroll sensiti v it y and invert scroll direction l abels. They all can be adjustable and needs to either be enabled or di sabl ed. Ev ery of these ev ents are working properl y as tested.
Good
Applicatio n Running Start-up Menu icon User taps on Menu i con to access the help menu
The help menu i s a guide to how users can install, run and use this application. The hel p menu al so includes a detail of how the applications works and al so its FAQ. For users to be abl e to access this function, they will have to go to the appli cations Webpage, w hich is written on the help menu. Other than this, an online survey has been conducted to collect the feedback fro m the public regarding to the usage of the mobile phone as a controller on the computer or laptop via wireless network. This survey has received responses from 51 potential users all over the world. Most of the participants own a mobile phone and 94% of them have used the mobile application which shows that mobile application is getting popular among the mobile phone users.
In this survey, 52% of participants have heard about the Android remote control application and 63% of the participants are satisfied with the overall perfo rmance of the application. Most of the participants pose a positive attitude on the application and 89% of them feel co mfo rtable with the idea of preferring to use the device. Besides, 35% of them are willing to try out the application even when they have no android device and 40% of them are as well willing to continue in the advancement of the project.
VI. Conclusion
This project exp lores the possibility of controlling the computer remotely using an Android phone device. The proposed prototype is able to control a lot of operations a normal co mputer keyboard and mouse would perform. It practically turns a mobile phone into a wireless keyboard and mouse using a wireless network via a portable mobile device running under an Android Platform Operating System. It helps mob ile phone users on facilitating their work in study life, home life or working life, where the use of the prototype helps in easing the device control.
It is proven that this prototype would relieve a pain in the neck and also the normal back ache due to constantly sitting at a particular place. With the help of this prototype, these stressful mo ments will be minimized as users will be having a very relaxed position as intended. This is a convenient application for simple operations and for manipulat ing such computer without the keyboard and mouse been connected.
